The Srepok watershed in the Central Highland of Vietnam plays an important role in the economic development of the region. Any harmful effects of climate change on natural resources may cause difficulties for social and economic development in this area. The present study aims to predict and evaluate changes of water resources in the Srepok watershed under the impact of climate change scenarios by using the soil and water assessment tool (SWAT) model. The study used observed weather data from 1990 to 2010 for the first period and climate change scenarios A1B and A2 from 2011 to 2039 for the second period and from 2040 to 2069 for the third period. According to the climate change scenarios of the studied watershed, future minimum and maximum daily average temperature will rise in all climate change scenarios and the amount of annual precipitation will fall in scenario A1B and go up in scenario A2. Based on the simulation results, the annual water discharge in scenario A1B decreased by 11.1% and 1.2% during the second and third periods, respectively, compared with the first. In scenario A2, annual water discharge increased by 2.4% during the second period but decreased by 1.8% during the third period.
INTRODUCTION
Climate change has many negative impacts related to natural resources, especially water. This phenomenon leads to changes in precipitation and temperature, which affects the hydrological cycle, and thus changes the streamflow and modifies the transformation and transport characteristics of sediment as well as water pollutants (Tu ) . Water resources depend strongly on weather conditions especially rainfall and temperature (National Research Council (USA) ). A study showed that precipitation and temperature play a critical role in the water discharge of the Zamu River basin (Wang et al. ) . In addition, the impact of climate conditions on surface hydrology should be considered and assessed separately (Li et al. ) . In general, regional impacts of climate change on hydrology vary from place to place and need to be considered at a local scale (Wang et al. ) . ; Li et al. ) . These studies showed worsening water availability in the future under the impact of climate change (Abbasa et al. ) . According to Li et al. () , the streamflow in the Nenjiang river basin and lower Songhua river basin would be 20.3-37.8% lower than baseline conditions . Cousino et al. () showed that, compared to the baseline scenario (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) , climate change scenarios reduced annual flow from 10% to 24% in the Maumee River watershed. Hammouri et al. () reported that during the main rainy months in Jordan there would be a 40% decrease in surface runoff volume as a result of increasing temperature and decreasing precipitation. 
MATERIALS AND METHODS

Data collection
In this study, all data and information related to the SWAT Thus, the study does not use the observed data for 2010.
Furthermore, because of lack of operation data for these reservoirs, they are not mentioned in the project. All data collected were processed in accordance with SWAT model input format. 
Climate change data
This study used climate change data from the Southeast Asia 
METHODOLOGY
The study uses climate change data through future periods (2011-2069) based on the PRECIS-downscaled GCMs driven by the A1B and A2 emission scenarios. The A1B and A2 scenarios were selected in this study because the study focuses on midcentury change, in which period the two scenarios exhibit similar greenhouse gases emission forcing. The A1B (medium emission) scenario projects a future where technology is shared between developed and developing nations in order to reduce regional economic disparities, while A2 (high emission) scenario assumes global population growth peaks by mid-century and then declines, a rapid economic shift towards service and information economies, and the introduction of clean and resource-efficient technologies (IPCC ).
A SWAT project was set up, calibrated and validated for baseline period scenario. In order to the watershed in two phases: (1) the land phase, which controls the amount of water, sediment, nutrient and pesticide loadings to the main channel in each sub-basin; and (2) the water or routing phase, which controls the movement of water, sediment, nutrient and pesticide loadings through the channel network of the watershed into the outlet.
RESULTS AND DISCUSSION Climate change trend in Srepok watershed
The climate change data show that not only does the maximum daily average temperature increase but also the minimum daily average temperature increases in the period from 2011 to 2069 in both scenarios A1B and A2 compared to base scenario (Figures 3 and 4 Between 2040 and 2069, the maximum and minimum daily average temperatures increase to nearly 32.7 W C and 23.3 W C,
i.e. they grow dramatically by 4 W C and 3.5 W C, respectively.
Evapotranspiration can be strongly affected by temperature.
Consequently, more water will be lost by evaporation in scenario A2 than scenario A1B.
The annual precipitation of A1B and A2 scenarios changed in terms of the amount and spatial distribution in the whole watershed compared to the base scenario. One interesting thing about the annual precipitation of scenarios A1B
and A2 is that they show opposite trends. While the annual precipitation of scenario A1B decreases by 13.3% and 4.7% There is a large difference in monthly rainfall between scenarios A1B and A2. The annual precipitation of scenario A2
is 27% higher than scenario A1B in the period 2011-2039
and 7% higher in the period 2040-2069. As a result, the total annual discharge of scenario A2 will be higher than scenario A1B. The monthly rainfall between A1B and A2 may be different because A1B, a medium emission scenario, has less effect on each season whereas A2, a high emission scenario, produces stronger effects leading to more change to the season.
Calibration of the SWAT model in Srepok watershed
First, the SWAT model is set up to simulate water discharge 
CONCLUSION
The research used climate change data based on dynamic downscaling by ECHAM4 GMC and use of the PRECIS model. In the future, the study area would be warmer because of the increase in daily average maximum and minimum temperatures, whereas the precipitation decreases in the dry season and increases in the rainy season for all climate scenarios when compared with the base scenario.
The simulated streamflow was calibrated and validated with observed data from the Ban Don hydrological station for the period from 1990 to 2009, with the Nash-Sutcliffe index and the coefficient of determination attaining fair levels. The annual streamflow of the A1B scenario has a similar trend to the base scenario but decreasing quantities.
Scenario A2 exhibited several changes in rainfall not only in terms of the quantity but also distributions in the dry and rainy season with a relatively high increase in average daily maximum and minimum temperature that may lead to a reduction of streamflow and an increase of annual precipitation in the period 2040-2069. From hydrological components results, the ratio streamflow: rainfall demonstrates that flow availability in Srepok watershed is still good and the amount of evapotranspiration is average.
Regarding the contribution of the total flow in the watershed, groundwater plays a pivotal role and it is one of the most important water contributors in the Srepok watershed.
Therefore, in the near future, the Srepok watershed may experience shortfalls related to water discharge and subsequent imbalances in terms of water supply. In that case, it may affect the region's development, especially agricultural production. The results of this research will provide useful information that decision-makers need in order to promote water resources planning efforts in the Srepok watershed, Central Highland, Vietnam.
